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Para■el Progranllning of Reconfigurable Para■l
Processors for lntenigent Robot Control
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Abstract
ln the sensor feedback control of intenigent robots,the delay time must be reduced for a large number of rnulti一
operand multiply―additions  To reduce the delay tilne,recoigurable paranel prOcessors have been proposed.  Since
the direct connections betM′een multiplers and adders can be dynaHlicaHy changed every progranュstep,the overhead
for data transfer becomes greatly reduced  ln this paper, 、アe sho郡/ the easiness of paranel prOgramHling for
intelligent robot control, which is based on the reconligurable parallel processor architecture  By using the
developped programming environment,the performance evaluation shO、vs th  delay time for dynamic control of 6
degrees of freedona manipulator is reduced to about 1/4 in comparison M/ith that of the paranel processor using
several digital signal processors






































































































c=αlう1+α2う2+α3う3       (1)












































































































































































Unused variab■es or redundant
equations are reduced。
Equations are grouped and sorted
based on the depth of data flow.
Equations are a■■ocated and
schedu■ed to each PE in order.
Data dependency is considered
Mu■ti―operand mu■tiply―additions
(scalar)without LOOP sentences
VLIW program list file
VLIW program of each PE is assemb■ed
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tau_2 = ^Obeta…2 El] ■ ^OF^ast_2 El] +
^Obeta_2[2] キ ^OF^ast_2E2] +
^Obeta_2E3] キ ^OF~ast_2E3] +
^Ogallulla_2 El] ■ ^ON^ast_2 El] 十
^OgaI口Ina_2E2] ■ ^ON^ast_2E2] +
^Ogalluna_2E3] ■ ^ON^ast_2E3] +
b_2 * dtheta_2
^OF^^_l El] = ^OF_l El]
^OF^^_l E2] = ^OF_1[2]
^OF^^_1[3] = ^OF_1[3]
^ON^~_l El] = ^ON_l El] + hat^Ot_l E2] 半 ^OF_l E3] ―
hat^Ot_l E3] * ^OF_l E2]
^ON^‐_l E2] = ^ON_l E2] + hat^Ot_l E3] * ^OF_l El] ―
hat^Ot_l El] Ⅲ ^OF_l E3]
^ON^^_生E3] = ^ON_l E3] + hat^Ot_l El] * ^OF_l E2] ―
hat^Ot_l E2コ ■ ^OF_l El]
^OF^ast_l El] = ^OF^ast_2 El] + ^OF^^_l El]
^OF^ast_l E2] = ^OF^ast…2[2] + ~OF^^_l E2]~OF~ast_l E3] = ^OF^ast_2E3] + ^OF^^_1[3]
^ON^ast_l El] = ^ON^ast_2 El] + ^ON^^_lEl]
^ON^ast_l E2] = ^ON^ast_2E2] + ^ON^^_l E2]
^ON^ast_l E3] = ^OI^ast_2E3] + ^ON^^_l E3]
tau_1 = ~Obeta_l El] * ^OF^ast_1[1] 十
^Obeta_l E2] 半 ^OF^ast_l E2] +
^Obeta_1[3] キ ^OF‐ast_l E3] +
^Oga:liェlla_l Elコ * ^ONいast_l El] 十
^Ogall』:la_l E2] ■ ^ON^ast_1[2] +
^OgaEma_l E3] キ ^ON^ast_l E3] 十
b_1 半 dtheta_1
図6 ループ文の展開後
L00P i = 6 T0 1 STEP -1
^OF^^_{i} = ^OF_{主}
^ON^^_{i} = ^ON_{i} 十 hat^Ot_{i} >く^OF_{i}
^OF^ast_{i} = ^OF^ast_{i+1} + ^OF^^_{i}
^ON^ast_{i} = ^ON^ast_{i+1} + ^ON^^_{i}
tau_{i} =  Obota_{i} T■ ^OF^ast_{i} +




27  tau_3 = ^Obeta_3 El] * ^OF^ast_3 El] +
^Obeta_3E2] * ^OF^ast_3E2] +
^Obeta_3E3] * ^OF^ast_3E3] +
^OA_2[1]E3] * ~ON^ast_3 El] +
^OA_2E2]E3] ■ ^ON^ast_3E2] +
^0■_2E3]E3] ■ ^ON^ast_3E3] 十
b_3 * dtheta_3
28  ‐OF a｀st_l E2] = ^OF^ast_2E2] + ^OF_l E2]
28  tau_2 = ^Obeta_2 Elコ ■ ‐OF^ast_2 El] 十
^Obeta_2E2] ■ ‐OF^ast_2E2] +
^Obeta_2E3] ホ ^OF^ast_2E3] +
^OA_l El][3] 半 ^ON^ast_2[1] 十
^OA_l E2][3] * ^ON^ast_2E2] +
cos_a■Pha_1 ■ ^ON^ast_2E3] +
b_2 * dtheta_2
29  tau_1 = ^Obeta…l El] ■ ^OF^ast_l El] +
^Oh_0[1] * ^OF^ast_l E2] +
^ON^ast_2E3] +
sin_a■Pha_1 * ^lIAdomega_l E2] 十
cos_a■pha_1 ■ ^lIAdomega_l E3] 十
hat^Ot_l Elコ 半 ^OF_l E2] ―



























l ci=αlう二十α2う2        (3)
1 て
'2=α
lう1+α2あ+α3う3      (4)
l ε3=α4う4+α5う5+α6う6      (5)
2 /1=εェ抗十て,2あ十ゼ1      (6)
2 /2=の焼十σ3ゑ十焼焼      (7)











































































































m=15    m=20
m=5
m=10
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